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The MAILING DA TE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 US C § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IEI Responsive to communication(s) filed on 23 August 2004 . 
2a)D This action is FINAL. 2b)[X] This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 1-14 is/are pending in the application. 

4a) Of the above claim(s) 9-14 is/are withdrawn from consideration. 

5) D Ciaim(s) is/are allowed. 

6) [x] Claim(s) 1^8 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)[X] The drawing(s) filed on 09 September 2003 is/are: a)Q accepted or b)IEI objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 
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1'.E3 Certified copies of the priority documents have been received. 
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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of the invention of Group 1 , Claims 1 -8, in the reply filed on 
8/23/2004 is acknowledged. Because applicant did not distinctly and specifically point 
out the supposed errors in the restriction requirement, the election has been treated as 
an election without traverse (MPEP § 818.03(a)). 

2. Claims 9-14 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 8/23/2004. 

Drawings 

3. Figures 2-7 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.121(d)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,580,639 to Togawa et al. in view of U.S. Patent 6,613,459 to Saito et al., and in 
light of "Ferrite devices" by Chin (in AccessScience@McGraw-Hill, 
http://www.accessscience.com, DOI 10.1036/1097-8542.254100, last modified: 
January 28, 2002). 

Togawa et al. teaches a method of manufacturing a magnetic medium, 
comprising: providing a substrate 1 1 (Column 5, Line 37); forming a Si0 2 layer 13 on 
the substrate (Column 5, Lines 47-50); etching the Si0 2 layer to form a pattern (Column 

6, Lines 39-42; Figure 7); etching the exposed portions of the substrate through the 
patterned Si0 2 layer to form grooves (Column 6, Lines 57-62; Column 7, Lines 6-7; 
Figure 8); forming a hard magnetic film on the surface of the oxidized substrate to fill the 
grooves by using a vacuum film forming apparatus (Column 7, Lines 35-36 and 47-50); 
and polishing the hard magnetic film to form a smooth surface (Column 8, Lines 8-9). 
Figure 1 1 illustrates that the Si0 2 layer acts as a polishing stop. 

Togawa et al. does not teach that the magnetic film can be formed of a soft 
magnetic material. 

Saito et al. teaches that magnetically soft films (i.e. Co-based) can be embedded 
in the grooves of a master magnetic disc. (See, for example, Column 2, Line 57; 
Column 7, Lines 7-8) 

It would have been obvious to one of ordinary skill in the art to modify the method 
taught by Togawa et al. to use a magnetically soft film, as taught by Saito et al. The 
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motivation for doing so would have been to embed magnetic material with a lower 
magnetic coercivity. (See Chin, first paragraph for an explanation of the properties of 
magnetically hard and soft materials.) 

In regards to Claim 2, Togawa et al. teaches a silicon substrate. (Column 5, Line 

37) 

In regards to Claim 3, Togawa et al. further teaches the steps of forming a 
photoresist on the Si0 2 layer, patterning the photoresist by UV exposure through a 
photomask, and developing the exposed photoresist to form a patterned mask for 
etching the Si0 2 layer. (Column 6, Lines 4-40) 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Togawa et al. and Saito et al. as applied to Claim 3, and further in view 
of U.S. Patent 5,998,261 to Hofmann et al. 

The combination of Togawa et al. and Saito et al. teaches the method of Claim 3, 
on which Claim 4 depends. Togawa et al. further teaches that the Si0 2 layer should be 
etched under a gaseous atmosphere, using the photoresist as a mask. (Column 6, 
Lines 32-53) 

The combination of Togawa et al. and Saito et al. does not teach that the 
gaseous atmosphere should comprise CHF3 and 0 2 . 

Hofmann et al. teaches that a Si0 2 layer can be etched under CHF 3 and 0 2 . 
(Column 3, Lines 45-48) 

It would have been obvious to one of ordinary skill in the art to modify the method 
taught by the combination of Togawa et al. and Saito et al. to use an atmosphere of 
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CHF 3 and 0 2 to etch the Si0 2 layer, as taught by Hofmann et al. The motivation for 
doing so would have been to use a common Si0 2 etchant. 
7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Togawa et al., Saito et al., and Hofmann et al. as applied to Claim 4 
above, and further in view of "Etch Rates for Micromachining Processing" by Williams et 
al. (Journal of Microelectromechanical Systems, Vol. 5, No. 4, December, 1996, pages 
256-269.) and Saito et al. 

The combination of Togawa et al., Saito et al., and Hofmann et al. teaches the 
limitations of Claim 4, on which Claim 5 depends, including etching the substrate to form 
grooves. 

The combination of Togawa et al., Saito et al., and Hofmann et al., as applied to 
Claim 4, does not teach that the substrate should be etched under an SF 6 atmosphere, 
or that the grooves should have a depth of about 0.5 pm. 

Williams et al. teaches that SF 6 is a good etchant for silicon, (p. 261 , III.A.2; 
Table II) 

Saito et al. discloses a known method of manufacturing a master disk (3), 
including etching grooves (6) into a silicon substrate (3c) to a depth of 0.5 pm. (Column 
2, Lines 46-52) 

It would have been obvious to one of ordinary skill in the art to modify the method 
taught by the combination of Togawa et al., Saito et al., and Hofmann et al. as applied 
to Claim 4 to etch the silicon substrate with SF 6 , as taught by Williams et al., in order to 
form grooves with a depth of 0.5 pm, as taught by Saito et al. The motivation for using 
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SF 6 to etch the Si substrate, as taught by Williams et al. (p. 261 , III.A.2), would have 
been that SF 6 supplies very reactive F atoms. The motivation for etching the grooves to 
a depth of 0.5 pm would have been to provide sufficient depth to embed a magnetic 
film. 

8. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combination of Togawa et al., Hofmann et al., Williams et al., and Saito et al. as 
applied to Claim 5 above, and further in view of U.S. Patent 5,770,465 to MacDonald et 
al. 

The combination of Togawa et al., Hofmann et al., Williams et al., and Saito et al. 
teaches the limitations of Claim 5. In addition, Togawa et al. teaches that a magnetic 
film can be sputtered on the Si0 2 surface, filling the grooves. (Column 7, Lines 40-45; 
Column 8, Lines 6-9; Figure 10a) Togawa et al. also teaches that the Si0 2 layer can be 
formed by thermal oxidation. (Column 5, Lines 50-53) The combination of Togawa et 
al., Hofmann et al., Williams et al., and Saito et al. does not teach that the magnetic film 
can have a thickness of 1 pm, or that the Si0 2 layer can have a thickness of 0.1 to 0.2 
pm. 

MacDonald et al. teaches that a Si0 2 layer with a thickness of 0.2 pm can be 
used as an etch mask for an underlying Si substrate. (Column 10, Lines 29-35) 

It would have been obvious to one of ordinary skill in the art to modify the method 
taught by the combination of Togawa et al., Hofmann et al., Williams et al., and Saito et 
al. to form the Si0 2 layer with a thickness of 0.2 pm, as taught by Macdonald et al. The 
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motivation for doing so would be to have an effectively etch-resistant mask during the Si 
etch. 

It would further have been obvious to one of ordinary skill in the art to further 
modify the method taught by the combination of Togawa et al., Hofmann et al., Williams 
et al., Saito et al., and Macdonald et al. to have the thickness of the sputtered magnetic 
film be about 1 pm. The grooves to be filled in the method taught by the combination of 
Togawa et al., Hofmann et al., Williams et al., Saito et al., and Macdonald et al. would 
be approximately 0,7 pm deep (0.2 pm through the Si0 2 layer, plus 0.5 pm into the Si 
substrate). One of ordinary skill in the art would have been motivated to use about 1 
pm of magnetic material in order to slightly overfill the grooves, as taught by Togawa et 
al. (Figure 10a), without excessive waste. 

Therefore, the combination of Togawa et al., Hofmann et al., Williams et al., Saito 
et al., and Macdonald et al. meets the limitations recited in Claims 6 and 7. 
9. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Togawa et al. and Saito et al. as applied to Claim 1 above, and further in 
view of the JPO Machine English Translation of Japanese Publication 11-339242 ("JP 
'242;" abstract from Applicant's IDS). 

The combination of Togawa et al. and Saito et al. teaches all the limitations of 
Claim 1 , on which Claim 8 depends. 

The combination of Togawa et al. and Saito et al. does not teach that the 
grooves can have a width not greater than 0.5 pm. 
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JP '242 teaches that the grooves of a magnetic recording medium can have a 
width of 0.3 pm. (Paragraph 13) 

It would have been obvious to one of ordinary skill in the art to modify the method 
taught by the combination of Togawa et al. and Saito et al. to form grooves with a width 
of 0.3 pm (i.e. less than 0.5 pm). The motivation for making the grooves that narrow 
would have been to increase the recording density. 



1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maureen G. Arancibia whose telephone number is (571) 
272-1219. The examiner can normally be reached on 10:00-6:30, Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Mills can be reached on (571) 272-1439. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217=9197 (toll-free). 



Conclusion 





Maureen G. Arancibia 



